The reduction of acetylene (Dilworth, 1966; Schollhorn & Burris, 1967) with the detection of ethylene by gas-liquid chromatography is a widely used method of assaying nitrogen fixation (Stewart, Fitzgerald & Burris, 1967 ; Hardy, Holsten, Jackson & Burns, 1968) . Nitrogen fixation by the Azotobacteriaceae, which are important aerobic nitrogen-fixing bacteria in nature, can be inhibited by oxygen, particularly in carbon-or phosphate-limiting conditions (Dalton & Postgate, I 969 a). We now report that the oxygen sensitivity of Azotobacteriaceae can lead to false assessments of nitrogenase activity by the acetylene-reduction test.
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The high PO, population was not; it even tolerated shaking in pure O,, a treatment which caused irreversible suppression of acetylene-reducing activity of the low PO, population.
The populations so far discussed were all ",-limited' in the sense used by Dalton & Postgate (1969 b). Carbon-limited populations are very sensitive to oxygen inhibition of growth; so, to test organisms of a different nutritional status, a carbon-limited continuous culture of Azotobacter chroococcurn growing in air was studied. Its PO, 
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optimum for acetylene reduction was 0.025 atm. and no activity at all was detected a 0 -2 atm. Shaking populations comparable to the NJimited ones on a vortex mixer in air for I min. lowered activity at the optimum PO, by 50 yo.
The present work shows three points relevant to the routine use of the acetylenereduction test. (i) Aerobic bacteria rarely show their optimal activity at the atmospheric p 0 2 value; (ii) aerobic bacteria can undergo, partially or completely, a reversible ' switching off' process when vigorously aerated by shaking; (iii) the sensitivity to ' switching off' depends on population density and nutritional status.
Field samples are usually tested at the atmospheric p 0 2 of 0.2, which is reasonable because, even if the oxygen inhibits some of the bacteria present, this condition fairly represents their natural state. Soil and water organisms are likely to be growing under carbon-limited conditions and adapted to sub-atmospheric p 0 2 values ; conditions which may be expected to maximize oxygen damage on handling. Therefore, if natural samples are vigorously shaken in air or otherwise unduly oxygenated, it is likely that aerobic nitrogen-fixing bacteria will partly or wholly ' switch off' their nitrogenase systems and the test will give a falsely low estimate of the original nitrogenase activity. The nature of the 'switch-off' and inhibition processes will be discussed in more detail elsewhere; we present the above data because of their relevance to the general use of the acetylene-reduction test.
